T he hyperdense middle cerebral artery sign (HMCAS) is considered a marker of thrombus in the middle cerebral artery (MCA). [1] [2] [3] HMCAS is present in 5% to 50% of cases. 2,4 -6 The specificity of HMCAS in identifying MCA occlusion approaches 100%, whereas its sensitivity is low. 3, 5 All previous studies on HMCAS were conducted using the conventional Ն5-mm thickness noncontrast-computed tomography (NCT). We hypothesized that thin-section NCT would allow us to detect more thrombi. The purpose of our study was to compare thin-section NCT with conventional 5-mm NCT in the detection of thrombus in patients with acute ischemic stroke.
Materials and Methods
Between April 2003 and March 2005, consecutive 51 patients (25 females, 26 males; mean age, 67 years) presented with infarction of the anterior or MCA territory. All of the patients underwent both 5-mm and either 1.25-or 1-mm thin-section NCT using 1 of 2 multidetector row CT scanners (LightSpeed Plus, GE Medical Systems; Sensation 16, Siemens Medical Systems). CT angiography (CTA) was subsequently obtained using the same thickness of either 1 or 1.25 mm. The maximum-intensity projection or curved-planar reformation images using source data were obtained by using a commercial 3-D software (Rapidia 2.8; Infinitt) if needed. Follow-up imaging was obtained using magnetic resonance imaging or NCT within 7 days after symptom onset.
Retrospectively, the occlusion of large arteries, including ICA, M1, M2, A1, and A2 segments, was determined by a neuroradiologist on CTA, including the source images of all patients. Two neuroradiologists who were not involved in determination of thrombus on CTA independently determined the presence of thrombus on both 5-mm and thin-section NCT images in a separate session. They were unaware of the follow-up images and of clinical information. Disagreements were decided by a consensus. Higher attenuation in the artery relative to the contralateral artery or to the adjacent parenchyma was considered a thrombus. Patients were assigned to either the single or multisegmental occlusion group according to thrombus extent on thin-section NCT. Two or more segmental occlusions were considered a multisegmental occlusion. Thrombus detection was compared between thin-section and 5-mm NCT using McNemar test.
Results
Thrombi were identified on thin-section NCT in 45 patients (88%) and on 5-mm CT in 16 patients (31%; PϽ0.001; Figures 1 and 2 ). Occlusion sites on CTA were corresponded to the thrombi on thin-section NCT in these 45 patients. Interobserver agreements for detection of thrombi on thinsection and 5-mm NCT were all excellent (ϭ0.912 and 0.873, respectively). Six patients without thrombus on thin-section NCT did not show occlusions on CTA, but they showed infarction in the basal ganglia on the follow-up imaging. Therefore, sensitivity, specificity, and accuracy of thin-section NCT in detection of thrombi were all 100%. On the other hand, sensitivity, specificity, and accuracy of 5-mm NCT were 36%, 100%, and 43%, respectively.
Single and multisegmental occlusions on thin-section NCT were seen in 25 and 20 patients, respectively, whereas they were noted on 5-mm NCT in 13 and 3 patients, respectively (PϽ0.001; Table) .
Discussion
The HMCAS is highly specific for MCA occlusions, helping physicians to determine eligibility for thrombolysis. Therefore, accurate and early detection of the HMCAS is important for the management of acute ischemic stroke. However, the HMCAS is limited because of its low sensitivity. Previous studies have used 5-mm or more thickness NCT, which may be insufficient to delineate a small thrombus in a nonlinear artery. Thin-section NCT in this study could overcome this limitation and was superior to 5-mm CT in terms of thrombus detection.
In this study, the extent of thrombus could be more accurately determined on thin-section NCT. Thrombus extent may have Distal ICA  9  3  33  100  97  9  100  100  100   M1  29  8  28  100  79  29  100  100  100   M2  25  7  28  100  82  25  100  100  100   A1  4  0  0  100  96  4  100  100  100   A2  2  0  0  100  98  2  100  100  100 All, nϭ510 69 18 26 100 50 69* 100 100 100 *PϽ0.001. CTA indicates CT angiogram; ICA, internal carotid artery. therapeutic implications because a larger thrombus causing multisegmental occlusion may require a longer time for thrombolysis than a smaller thrombus, resulting in severe ischemia. In addition, fewer thrombolytic agents may be required for a smaller thrombus. However, further prospective studies using dose modulation of thrombolytics according to thrombus extent should be conducted.
In conclusion, acute thrombus can be detected with higher sensitivity on thin-section NCT than on 5-mm NCT, and its extent is more accurately determined on thin-section NCT.
